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CORDEX EXPLORATION COMPANY
SUITE 207
S11 EAST SECOND STREET
RENO, NEVADA €9502

(702) 322.7833

July 29, 1976 T

Mr. John Kinnison
Consulting Mining Geologist
5450 N. Bowes Road

Tucson, Arizona 85715

Dear John:

I have been away for several days and just
recelved your report on the Edwards property.

You have done an excellent job on this and
it will help us greatly in deciding whether we want to
do any exploration work on the ground.

What is interesting is how you show the
Lgr-Ls contact extending for almost one mile within
the east block of the Edwards ground. This of course
should be where tactite ore might develop.

The big problem is whether there is any
chance of finding a grade good enough for block caving.
And the irregular nature of this mineralization would
make it very difficult and costly to prove up an ore-
body.

Best regards.

Sincerely yours,

JSL:jh J. Livermore
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MONOLITHOLOGIC BRECCIAS

The lenses and tongues of breceia here interpreted as part of the
Helmet fanglomerate characteristically consist of recemented breccia
derived from a single pre-Helmet formation. Some breccia bodies
consist of parts of two or more formations (pl. 1). In many parts of
the breccia, it is clear that individual fragments have moved by rota-
tion and translation with little if any churning movement. Forma-
tional contacts and even small-scale features like individual beds can
be traced through intensely brecciated rock. To preserve these pri-
mary features, the entire mass of breccia must have been emplaced

in essentially one piece. Landshdes are probably the principal
emplacement mechanism.

A landslide origin is best est‘l,bllshed for thin lentils wholly sur-
rounded by contrlomerate The largest and best exposed of these
lentils forms a low ridge 114 miles south—southeasl; of Helmet Peak.
This lentil is a few feet to about 200 feet wide and at least 3,500 feet
long. 'The total length is not known as the eastern end is concealed
by alluvium. The lentil is composed of brecciated and recemented
beds of the Scherrer formation and the Concha limestone. The con-
tacts between individual beds and between the two formations are still
discernible and are parallel to the long axis of the lentil. The breceia
fragments are rarely more than a few inches in diameter. Both con-
tacts of the lentil are exposed and dip southeast parallel to bedding
in the conglomerate. Although minor slippage may have taken place
along the contacts, there is no evidence of large fault movement.

Other thin lentils of brecciated Paleozoic and Cretaceous (?) rocks
and of granodiorite are found in the fanglomerate, but many of these
lentils are too poorly exposed to map. Boulders of the same rock
type that makes up the lentil are commonly abundant in the conglom-
erate on strike with the lentil, suggesting that the lentil was emplaced
while the conglomerates were accumulating. The only alternative
to contemporancous emplacement, emplacement by post-Helmet fault-
ing, is improbable. The concordance of the lenses and their small
to moderate size and wide geographic and stratigraphic dispersal are
difficult to explain by faulting. Furthermore, stratigraphic mark-
ers in the fanglomerate, such as the andesite flows and the lower red
unit, are not repeated as one would expect if post-Helmet faulting had
been involved.

Concordant tabular masses of monolithologic breccia that resemble
the lentils just described have been reported from many localities in
and on the valley-fill deposits of northern Arizona, southern Nevada,
and southern California. In all the descriptions that I have found,
the breccia masses have been interpreted as contemporaneous in origin
with the deposits that contain them. Some have been interpreted as
remnants of thrust plates that rode on the surface and as huge blocks
that were shoved by such thrust plates (Longwell, 1949, p. 935, 947—
50). Others have been interpreted as landslides, some of which
moved 5 miles or more from their source (Woodford and Harriss,
1928, p. 279-290; Noble, 1941 ; Jahns and Engel, 1949, 1950 ; Longwell,
1951). The recent slides evidently broke off active fault scarps
(Longwell, 1951) and off thrust plates that were moving on the sur-
face (Woodford and Harriss, 1928, p. 289-90). The source of the
older slides is obscure.

Selenium in Some Epithermal Deposits of Antimony, Mercury and Silver and Gold -

APPENDIX A, pg. 1
Helmet Fanglomerate



cbrown
Typewritten Text
Selenium in Some Epithermal Deposits of Antimony, Mercury and Silver and Gold


The thin lentils in the Helmet fanglomerate are similar to each
other and probably have a similar origin. None of them'is thick
If there were only one lentil, one might suppose that it was part of a
much thicker thrust plate that was eroded before burial.  To assume
many thrust- plates all deeply eroded before burial is to stretch
geologic probability beyond its limits. The most likely interpreta-
tion is that the lentils represent landslides.

The monolithologic breccias here assigned to the ITelmet fanglomer-
ate (pl. 1) include some large masses of breccia for which a landslide
origin is only tentatively suggested. Near the base of the formation
are large outerops of arkose and granodiorite breccia. The distribu-
tion of thess outcrops suggests that they are parts of a single body
of breccia 10,000 feet long and as much as 4,000 feet wide, offset by
the Ruby fault. At both ends, the body appears to lie within the
red unit of the fanglomerate. In lithology, shape, and apparent
geologic relations, the body resembles the probable landslide block in
the SW1; sec. 23, T. 17 S., R. 12 E. Furthermore, it appears to be
out of place with respect to the pre-Helmet rocks to the north.

Interpretation of the large body as a landslide block is doubtful
because it is less thoroughly brecciated than smaller landslide bedies,
and some of the brecciation was pre-Helmet; it is unusually large
for a landslide; and it lies so near the bottom of the Helmet that it
can be interpreted as part of the basement on which the fanglomer-
ate was deposited. In the NW1j see. 22, T. 17 S,, R. 12 E., unbrec-
ciated granodiorite cuts arkose breccia. In a contact hornfels zone
several feet wide, the breceia has been healed by recrystallization and
contains porphyroblasts of biotite and alkalic feldspar. The breccia-
tion at this locality was older than the granodiorite, and does not
indicate structural disturbance during Helmet time. If the body
was emplaced as a single landslide block, this block was at least 10,000
feet long and 3,300 feet thick. Landslides of such dimensions are
difficult to comprehend but probably could take place in front of large
fault scarps or thrust plates moving on the surface. The mass could
bo a composite of several slides, but no field evidence suggesting this
has been recognized.

Possibly the large outcrops of arkose and granodiorite breccia are
not part of the Helmet fanglomerate but are part of the basement on
which the fanglomerate was deposited. They could represent steep
pre-Ilelmet hills that were buried by the fanglomerate; or they could
have been emplaced by unrecognized intra-Helmet or post-Helmet
faults.

In the SE14 sec. 21, T. 17 S., R. 12 E,, the red unit and part:

of the brown unit of the fanglomerate interfinger with thoroughly
brecciated Cretaceous(?) rocks (pl. 1). The breccias are here inter-
preted as a composite of small landslides and possibly talus accumu-
lations of Helmet age. The outcrops are poor, and some of the
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fingers could represent post-Helmet fault wedges. A great deal of
brecciation and shearing is related in space to the Sai Xavier thrust,
and some of the breccias tentatively assigned to the Helmet in this
area are unquestionably thrust breccias, at least in part.

THICKNESS

The apparent thickness of the Helmet fangloinerate exposed south
of Heimet Peak is about 10,500 feet. This section includes all parts
of the formation exposed in the Pima district, but the section is
faulted off at the top and therefore stratigraphically higher beds of
unknown thickness and character are not represented.

No major faults duplicate the section, for the stratigraphic units—
the red unit, andesite flows, brown unit, and gray unit—are not
repeated. Major strike faults that cut out beds could exist, but none
have been recognized. Small shear zones marked by concentrations
of calcium carbonate cut the fanglomerate at some places, but neither
the amount nor the direction of movement along them is known.
Tiny faults offset some of the boulders (pls. 3 and 5, p. 97-98).
Some of these faults would lead to overestimation and others to
underestimation of the stratigraphic thickness. If the localities
discussed on pages 97-98 are representative, the faulting would lead
to slight overestimation, perhaps by 2 or 3 percent.

ORIGIN

The Helmet fanglomerate probably formed as fan deposits near
the base of a tectonically active mountain mass. The predominant
conglomerate facies is ill sorted, ill bedded, and characterized by
angular to subangular fragments, suggesting rapid deposition near
the source. The largest boulder found measured 8 by 7 by 4 fect

and was evidently larger originally, for fragments recently broken

from it littered the arroyo channel beneath the outcrop. A heter-
ogeneous mixture of such large fragments with others as small as
granules, all in an abundant fine-grained matrix, suggests emplace-
ment as mudflows. The nearly monolithologic conglomerate units
can be interpreted as mudflows or torrential stream deposits of local-
ized source, and possibly as a result of interfingering of material
from adjacent drainage channels.

Sedimentary structural features that might reveal the direction
from which the material was carried are very scarce in the con-
glomerates. No crossbedding was found. ._'At,bne locality, obscure
imbrication suggests movement from the west, but in general the
formation is too poorly bedded to determind Whether the arrangement
of the fragments is imbricate. Two shallow filled channels were
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found, which plunge S. 40° W. and S. 5° W., respectively. (See pl.
2.) If the bedding at the two localities is restored to an assumed
original horizontal position by rotation about an axis parallel to the
'strike, the two channels trend S. 30° W. and S. 8° W., respectively.
These few data suggest a source to the west or southwest. :
While the conglomerates were accumulating, great masses of rock

occasionally broke from the tectonically mobile source area and slid

down the fan surface. These landslide blocks were buried by con-
glomerate and now appear as lentils and tongues of monolithologic
breccia.
At one stage, porphyritic ‘111des1te lavas were poured out over the
fan surface. Slightly later, thin interbeds of tuff and tuffaceous sedi-
ment were deposited as a Iesult of explosive and pr oba.bly more dis-
tant eruptions of rhyolitic rock.
. The distribution of landslide material and the regional variations
in the texture and composmon of the conglomerates tend to confirm
that the source area was to the west, and probably not far away.
Landslides make up an increasing proportion of the formation toward
the west; this increase strongly suggests a nearby source in that gen-
eral directio.n. Tongues of breccia in the westernmost exposures could
even represent ancient talus accumulations. A greater proportion of
the conglomerates are monolithologic toward the west, and this
further suggests a western source. In drill holes that have penetrated
the formation northeast of its area of outcrop, the conglomerates are
generally finer textured than those exposed. Evidently the source
was to the west, but whether to the southwest, west, or northwest is
not revealed by these data. :

AGE AND CORRELATION

The only fossils that have been found in the Helmet fanglomerate
are in boulders and breccia fragments, and are of Paleozom age.
Obviously these fossils indicate the age of the source rocks. Con-
clusions regarding the age of the fanglomerate must depend on li-
thology, geologic relatlons, and correlation with formatlons that can be
dated by direct evidence.

The fanglomerate is younger than the ore deposits of the district
and older than a subsequent orogeny. The fanglomerate contains
boulders of the Late Cretaceous or early Tertiary intrusive bodies
and of altered and mineralized Paleozoic and Cretaceous(?) rocks,
indicating that these rocks were in existence and had been exposed by
erosion at the time the fanglomera,te was deposited. The fanglomer-

ate now dips steeply and is cut by large faults, one of which, the San

Xavier thrust, is of regional importance. The beds strike east—north-
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